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ABSTERCT , ' . - ' 

Presented jare results of a study of secondary science 
and oiatheoiatics teacher supply and demand in the state of Washington. 
Data -are provided frooi every institution i^i washidgton state that 
preparels' secondary school ^tpachers and from St% of the enjpioying " 
schoor/districts withia the state for a five-year period (1 97U-79) . , 
Tabular data are reported regarding number^ of secondary certificates 
endorsed in science and mathematics teacher education programs* an3 
numbers of teaching vacancies *in sciencef.and mathcsnratics by gi^ade 
level* geographical region, and school district size, i" trend 
analysis ot ^he supply-demand situation regjirdlng secondary school 
science and mathematics teachers is ajso reported. Among the' 
conclusions. drawn frpm the study Is that Washington State faces a * 
serious teacBter sliortage in the years ahead in the fields pf 
secondary school scieT\je and mathematics, . (CSV ■ . 
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The widely reported-' t^a&hep surplus rapidly becoming a myth^ 
atAeast a$ Oi pen^taiAa iio science ccnd mtheimiiica teaahere. 
Each institution in Washington State (100 percent return) 
preparing aecandary school teachers^ and each employing district 
(8^ percent retwa^) ^ere contacted* Data werei obtained for a . 
five year. 0riod'{19M^9)^ which allow^for bjen^f analysis of 
^'^^..the sitpply ^demand situation regarding secondam school science 
md mqthemitic^' teachers* fhe g^eralized coiiclusion^ supported 
hy the data, shoi^s ok increasing demand in the face of decreasing 
supply* ' Further ^anctly sis shati>s an* inareasingi demand in the face 
. of a, decreasi?tg student population. Thus, am signs point J;o 
' a serious teacher shortage in the yecfljs ahead^ in the fielde of 
secondary school science and 7natkemat^cs * A&ditional analyses 
provide int^esting insights into the plac&rknt of teachers with 
less than a major in science or mathematics linto science or 
mathematics teaching positions, the ratio^or full-time teaching 
assignments to ^asaigmmts which include tejxching both in science 
or mathematics an^ in oipher disciplines, "'tne distribution of 
teaching vacancies by grade level, ge^grappical region, and 
schools district size, and the production of teachers^ by geograph 
caV region* ^ \ " I 

/ V V / 

Introduction . / - 



The results of a study of teacfier supply and demand ift seconda 
science and mathematics sugg&st that hiring officials 1n the sti^e 
Washington will encounter an ipcreasjng shortage of these teadier 
igsb's* Aftor years of a teacher shortage in, the United States^ 
of teachers which occurred in ,the ig70's,has contributed to the w 
belief that the problems of teacher shortages ar6 behind us. Y 
signs, are- on the horizon which suggest that the general picture 
examined fnore carefiiny\if proper educational planning and dec 
are to take'pVac^* * ^ * 
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irly signs of a possible shortage were found >n significantly 
decrei^ed enrollments in preparatory classes for science and mathe- 
^ftflttlop teachers, and hinted at in the literature and at professional 
meetings. Based on ^his and other anecdotal evidence of the beginnings 
of shortage of science and mathematics teachers, the investigators 
stu/ied in detail the question, in Washington 5tate in hopes of getting ^ 
vsound data fajjfi which a more accurate picture might emerge. 



Procedures and Findings 
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/To get as exa ct a picture as possible of the supply of a nd^deman 
for .science and'inathematics teachers in the state of WasRTng"tonr~eacri 
of the districts in the state employing secondary school teachers w« 
contacted. Also contacted was each of the institutions of higher /earning 
in/ the state preparing secondary school teachers, ' 

I Teacher Supply . All institutions of higher learning \n IJ^hington 
Sfcate, both public and private, which prepared secondary school science 
land mathematics teachers were sent questionnaires concerningj''^the number 
,of graduates with either a major, or minor ^endorsement in t&e fields of 

/science and mathematics educatiofl. All institutions in ^e state responded 

I and were included in the'data analyzed. |, 

*^ Table 1 shows this infonmation for the five/yeawpe/iqd o^ interest, 
' by subject matter and by type of certificate 'endors^ent. 



TABLE 1 

J^um&er of Secondar^y (7-12) 
Endorsed in Science or 
as Recommended by Teacher-Ei 



/ 

C^tif icates 

^hematics 
Ication Programs 



in Washington Stated, 3973-78 









ience 


MatherMtics 


1973- 74 

1974- 75 


i 7 

. / 


/ MajQi^s 

/ZZ 
f06 ■ 


Minors 

, 75^ 


Majons 

- 125 
86 


Minors 

57 
39 


1975-76 




113 


75 


,72 ' 


30 


1976-77 




91 • 


55 


55 ■ 


26 


1977-78 


4 


86 


62 


54 


19- 



As can be seen, the number of teachers preparing to teach either 
science or ma^matics has steadily, declined over this five year period* ' 
Combining majarSjv^nd minors, the^fftimber of graduates in*1978 was only 70 
percent qf the 1»4 supply in science, and 40 percent in niat^iematics- 

Teacher Demand . Eack school district in the st&te of -Washington 
employing secondary school teachers (N=253) was contacted by mail . 
questionnaire regarding the number of vacancies with either a full or ' 
partial teaching ?issignmenf in either science or mathematics- With a 
jingle fdllow-up letter, the return was 87 percent, a response rate judged 
to be acceptable and representative of the total state scene. (Thia^ 
return a1?so represented 87 percent of the total secojidary. school pupil 
population-) _ ^ - 

. Table 2 shows the number of vacancies for the reporting districts by 
the'proportion of assignment in science' or mathematics for a five year 
period* It was assumed that graduates of any given academic year would 
generally enter the jot) market the following ac^itemic year. Thusj the 
data concerning vacancies are reported for 1974-79, while the dafe coh- 
cerning. supply are reported for 1973-78. : 



TABLE 2 ' 

Number of Teaching Vacancies in Science 
and Mathematics in Washington State 
Secondary Schools, 1974-79 



. More than . ' 
, half-time 

but les^ than Less than 





Full 


-time 


full 


-time 


half-time 




S,ci 


•Math . 


Sci 


• Math 


Sci Math 


1974-75 


*45 


52 


26 


27' 


. 21 7 


1975-76 


2^ 


54 


37 


32 


.10- 11 


1976-77 


59 


, 79 ' 


37 


49 


■U. 18 


197:^-78 


66 


77 


44 


46 


19 24 


1978r79 


^65 


77 


42 


42 


17 32 ' 



' The number^ vacarflrfes for science and mathematics teachers has 
steadily iij^cVeased over rne five yeaf* period. Combining full apd partial 
assignment "ppsitionSfcthere was a 3S percent increase in the d&nand for 
science testcher^ a'nd^ 76 percent increase- in the demand Jo r mathematics 
teach&rs. ' ' ■ ^ , ^ ^ 

' . ' " ■ ,^ 

.Over the same*^ive year periodk^^974-79) j'^the data showed a decrease ^ 
of l1,j300 ItK the number of secondar^^chool student?^, Thus, the increase ^ 
in demand f!^r science aiid mathematics teachers occurred during a time of ^ 
decreasing student population. * 

- Ir^?quesfeioning school districts,' "vacancy" was defined as any position 
which was filled by & certificated teacher newly .employed by the district. 
Thus, internal faculty transfers v/ere disccftjnted, and the data collected.-, 
indicate actual vacaficies which were filled by newly hired perspnnel. 

^■Responding distrfct? indicated that ajjproxtmately two-thirds of these 
stience and fnathematics vacancies, occurred" at thfe junior high/middle school 
level and,. that thris ratio held relatively constant over the five year 
period studied. 

.Distributions by Region and Distrijct Size ^ ' ^ 

It may be o^*interest to some readers to examine teacher preparation, 
patterns and teaching vacancies by geographic regions of tfl^ stat^ and 
district size. . , . . - 

When teachej: preparation" institutions are separated ftvto "eas^t" and 
"west" by the Cascade Mountains, there ar^e eight institutions^i^^he 
east^M part 6f, the-state and seven in the west* Oyer the period* of time 
studied, the percer^tage" of science ajid frtathefiatics teachers prepared **ffa5t" 
and "west" are shown in Table 3* ' ^ : 



TABLE 3 

Science arjd Mathematics Te^thers «i 
Prepared by Geographical Re^iah 



Science Majors 
Minors , 

Math Majors 
Minbrs 







East 




43% 


i 

i 57% 


^ 71% ' 


; 23% ■ 


44% 


56% 


76% ■ 


.24% 



If teaching vacancies in' science 'and jnathematics are similarly compared 
b)f "east" and "west" regions,- these vacancies were found as sKpwn in Table 



SCtienCe an'd Mathematics 
Teaching .Vacancies by 
GeografWiical Region* 



Science Vacancies 

Vaeancy-iv) Full-time (100%)' 
50%f=V_<100^ 

.V <• 50% : . - . 



East ' W&st 



30% 



67% 
58% 

'70%' 



t^tHematics Vacancies 
• . ^ = 10Q% 

50% < V <lpO% ... 

. y ' < 50% 



24% 

35%' 
34% 



76% 
66% 



^In terras :0'f pupil enrollment, 27% of the students, 
Ut^ntl schools' in 1;ha-"aast," 73% In the "west." 



' The distribution of total vdcajicies (1974-79) by size of district 
(student population) ,1s reported In Table 5. As might be exptcteci, 
posritiORS with full'tiraa asslgnmsnts in^ major fields are more likely 
to be found in-larger districts, and positions which require teaching 
across several disciplines are more likely to be found In small^i" 
districts; ' ' ^ * * , * ' ' ^ 
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Supply-Demand Comparisons 



^ Science . Figure 1 provides a profile of supply and demand comparisons 
of secondary school sciertc6 teacheips from 1974 through 1W9. Based upon * 
an 87 percent return which ^was jigged to be representative of the total 
state, the number of science vacancies was adjusted to reflect a theoretical 

, . 100 percent return of the questSonriaire, This adjustment was necessary to 
reflect more closely the real number of vacancies occurring over the period 
of time studied. It is clearly evident that if the trend-lines continuef, 
the number of vacancies for full-time* science teachers will exceed the 
number of majors endorsed in science by 1979-80*' The number of majors and 
minors endorsed in science will not be able to meet the need for partjalor 
full-time ^assignments, and this shortage will become increasingly'aeute in 

' the 1980"s- 
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1974-75 



+ 



197S-76 



+ 



1976-77 
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1977-73 



-Hunber of ^^:^jrlce majors'endorsed fn previous year* 



/ 



Full-time as'!n9«rent in science, 

' * ■ ^FuU-tlne + Aore than half-tine but Tess'than fuM-t^tne asst^rment In sc^^ence 

Full-tine*+ rwre tharv half-tir^ft but less t^an full time + less thdn half-tir;e 

in science* - / - 

^ ' / 
I 



1973-79 



assi^rwrent 



^ FIGURE 1 

Profile of Supply and Demand of Washington Atate ^- 
Secondary School Science Teacffers from 1974 thyough 1979 



Mathematics . Figure Z pro\tides a. similar profile of supply antl demand 
comparisons of secondary mathematics teachers from 1974* through 1979. Again, 
the number bf mathematics vacancies has been adjusted to reflecj: a theoretical , 
100 percent return of the questionnaire. Tha shortage in niathematics is/even 
more serious than that for science as evidenced by thefact that only 5< majors 
were cert,if1ed*in 1977-78 and therefore available fbr 89 full-ttme positions 
in 1978-79. If the. number'of <ninors certified in mathematics is added to 
the 54''Tnajors, there, are only 73 certificated teachers available for 89 full- 
time pcTsitions in mathematics. The data suggest that, this^-apute situation 
will continue i.nto the 1980*s. " , . 



l73 




197^-75 



1975-76 



* 1576-77 



1977-78 



1978-79 



Nortber of nithematlcs majors endorsed in previous year. 



_ I_ ^ FuM-time dssiorwent in mathematics. 

FuU-ticse.* more than han^time but less th&n fulUtitie assi^wis'int in matheiiflatici'. 

, _ FuH-time + more thjn half-time but lets than full-time + leis than half*ttme assigmer^t 

in matbenidtics. 



FIGURE 2 

* A Profile of Supply and Demand of Wastiing-tdn St^ite 
/ Secondary School Mathematics Teachers from 1974*through 1979 



" Summary and Conclusittns 



"A 



^ Based on the findings of this study* the following conclusions are 
offered: ' ' , ^ 

1. The number of vacancies in science and nathem^itlcs has ^ / 
steadily increased ,/rom 1974 through 1979, , ^ 

Z. The number of majors and minors in science and Inathema^tcs 
- ^ recoinraended for a secondary certificate has steadily 
decreased ^rom 1973. through 1978, 

^ -3* * The supply of science majors is insufficient to meet the- ' 
^ demand for full-time scienci Jeachers*"*- 

4, The^ demand foV' secondary matheinatics geacliers far exceeds 
-the supply at this time, . ^ ^ 

' ' 5, Tfie shortage will probablj become more, acute in ^he 1980*s,- 

6, The majority of vacancies^in science and mathematics ^occurs 
at the junior high/middle school level- , 



These results suggest there will be a number of minimally qualified 
teachers filling science and ^mathematics positions Mn the 1980's, There- 
fore, it is vitally important that professional associations, public schools, 
and institutions of higher learning cooperate to encourage more qualified 
science and mathematics majors to enter the teaching profession. 




